T H E NURSE OF TODAY is surrounded by the results of the scientific and technical advances that have occurred during the past century. These advances, sparked by the needs of World War II, are numerous. We have safer anesthetic agents, radioactive isotopes for therapy and diagnosis, electronic monitoring equipment, computerized record keeping, electronic thermometers, to name a few.
One of the newest developments added to the armamentarium of the physician is the application of Cryogenics to the treatment of surgical problems. Cryogenics is the branch . .of Physics that deals with very low temperatures. It has taken over 100 years of study and experimentation to bring this development to the forefront in the past decade.
As far back as 1851, James Arnett of England used the application of containers of ice-cold brine to cancer.' In 1883 Cryogenic instrumentation was first applied to Neurophysiology by Openchowski when he used rapid evaporation of ether produced by a warm jet of air. 2 In 1907 Pusey reported the use of solid CO 2 (dry ice) in the treatment of cutaneous lesions. Solid CO 2 and Acetone under pres-Sure in a silver tube was to become known in 1912 as Cryo-cautery because it was that instrumentation which destroyed tissue by utilizing the action of cold. In 1928 Veil treated angiomas, lupus, lipomas, verruca, follicular conjunctivitis, and vernal catarrh, with solid CO 2 because of the hypovascularization .which resulted."
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struments utilizing gases such as butane, propane and freon as refrigerants. The visions of the physicians of yesterday have become the realities of today with the application of extreme cold to a large number of surgical procedures.
The most adaptable and flexible system applicable to Cryogenics has been the unit developed by Linde Division of Union Carbide and is the one most widely used by Cryosurgical procedures today.
This system utilizes the freezing properties of liquid nitrogen which has a temperature of -196°C entigrade. The liquid nitrogen is contained within a vacuum-insulated dewar and under pressure, in its liquid state, is fed through the withdrawal tube, which is also insulated, to the cryogenic cannula. The cannula is completely insulated except for the very tip , and it is here that the freezing of the adjacent tissue takes place.
The liquid nitrogen passes down the inner tube to the freezing tip where it undergoes transformation into its gaseous phase, thereby extracting heat from the surrounding tissues. The unit automatically controls the escape of the gas to maintain the tip temperature at a constant level. By regulating the rate of escape of the ' gas, the temperature is controlled from 37°C. to -196°C. A thermocouple is located in the cooling tip which constantly monitors the temperature. The surgeon by this means has control of the cryosurgical cannula temperature at all times.
Cannulas of various sizes have been developed and produced for neurosurgical procedures and other specialties such as Urology, General Surgery, Ophthalmology and Otolaryngology.
Surgery is concerned with the destruction of tissues that are either physiologically malfunctioning or neoplastic. Its primary aims are to eliminate a threat to life, preserve normal functioning tissue and relieve pain through the use of dissection.
Cryosurgery is the technique wherein cellular structure is altered reversibly or irreversibly by the rapid, profound application of intense cold down to -190°C. for varying periods of time. It is the calculated destruction of unwanted cells and tissues. "A point of practical interest is that a cell having ice within it is a badly damaged if not dead entity. A cell merely surrounded by ice at a high subfreezing temperature mayor may not have been destroyed."! The physiology of tissue destruction by freezing is a complicated one. For the purpose of this paper it will not be necessary to go into great detail, but rather to give a step by step breakdown of what processes take place.
Animal tissue freezes at -2.2°C. and crystallization takes place after rapid reduction of temperature to levels as low as _20 0 C. This period before the formation of crystals is referred to as the period of supercooling. After crystallization takes place and the procedure continues by additional lowering of temperature the cryothermic period is reached. The eventual temperature level reached will depend on the tissue and the freezing agent used. Therefore in order to reach cryogenic levels there must be the period of supercooling, crystallization, and cryothermia." 8 Lesions after freezing have shown rather uniform characteristics. They are spherical in shape, sharply outlined, no cellular changes are visualized in the surrounding tissues, there are uniform pathological changes, they can be consistently reproduced, and most important and desirable, they are hemostatic.
Cold is anesthetic, coagulant and destructive. Neither radiation nor electrocoagulation have all the benefits of cold as we shall see when the specific areas of application are explored further.
The clinical application of Cryogenics is moving forward at a very rapid pace. The advantages are numerous. The risk to the patient is markedly reduced, there is a safety margin of being able to stop the procedure at any time, there is a marked reduction of hemorrhage, the integrity of tissues is maintained, the patient is free of pain and discomfort, or at least they are minimal, the anesthesia requirements are lowered or are not needed at all, the use of antibiotics is lessened or not required.
The areas of application are as' numerous as the advantages. Cryosurgery is being used or researched in the Neurosurgical specialty for basal ganglia surgery, brain tumors, arteriovenous malformation, Parkinson's disease and other dyskinesias; in Otolaryngology for angiofibromas and tonsillectomy; in Ophthalmology for retinal detachment, cataract extraction and tumors of the eye; in Urology for prostatic surgery and bladder surgery; in Gynecology for intractable menorrhagia, carcinoma of the cervix and vagina and chronic cervicitis; in General Surgery for tumors of the rectum, and for cancer palliation in other areas of the body to decrease bulk pain, chronic blood loss , mucus secretions, and odor.
Generally when new surgical practices and procedures are instituted, they present numerous problems in relation to nursing care of the patients involved. In many instances nursing procedure committees must quickly ready the information in the form of a safe, efficient, workable procedure. They must designate which category of personnel will perform the treatment or procedure, and then must start the educational task, always keeping a watchful eye on what is being done and constantly evaluating and re-evaluating. For example, with the advance of open heart surgery it becomes a formidable process to orient many nurses to the most minute details of procedure and the complex equipment required for good patient care.
Another example of a complex nursing care procedure is the patient who requires hemodialysis as a life saving measure for kidney shutdown as frequently occurs with chronic glomerulonephritis, and acute uremic poisoning. The nurse must not only practice nursing, but must have the knowledge and ability to be a laboratory technician, a technical equipment specialist, and in general a "jack of all trades."
Con trary to the technical confusion and overwhelming nursing responsibility that accompanies the procedures in open heart surgery, hemodialysis, and organ transplants, Cryosurgery is unique, as the procedure is with rare exception no more complex than with a comparable "old fashioned" surgical procedure. The complex equipment, the skill to operate it and to ready it, lies with the Operating Room Nurse.
The wide application of Cryosurgery represents a tremendous advantage to all hospitals, large or small, as a single well-informed and technically competent Operating Room Nurse is all that is required. It is not necessary to provide technical specialists around the clock for nursing care as is required in complex cardiac surgery, organ transplants, radioactive perfusions, etc.
The fact that there are very few specific observations required and new skills to be learned is just as important for nurses to know as if there were. Any new procedure in our advanced technical age presents some anxiety to the practitioner. To help to dispel these fears a more detailed approach to specific procedures will follow.
Ophthalmology
In the field of Ophthalmology the cryosurgical removal of cataracts has become almost standard procedure. In cooperation with Dr. Charles D . Kelman of the Manhattan Eye, Ear & Throat Hospital, Frigitronics, Incorporated has developed a thermoelectrically cooled stylet known as the "Kelman Cryostylet." The stylet is applied to the anterior Surface of the lens and the temperature by means of liquid nitrogen is lowered to -15°C. or -20°C. Once the upper portion of the lens has been dislocated the temperature is further decreased and the lens is extracted by sliding. The frozen lens adheres Am eri can Association of Industrial Nurses Jouruc], October, 1967 to the cannula (stylet) just as ice cubes stick to other surfaces.
The eye can better stand cold than heat and work is now being done using the cryostylet in the prophylactic treatment of "breaks" of the retina located at the periphery of the eye with no further surgical treatment necessary. In the past it was found that overheating of the retina by diathermy (the treatment of choice in the past) could cause permanent damage.
Eye tumor biopsy samples can be obtained with minimum trauma to the surrounding tissues and without seeding of cells. Dr. Kelman points out, "When a suspicious tumor was found, the eye was generally removed. And in some cases, the lesion later proved to be benign. With the new cryosurgical techniques for biopsy such debatable cases can be diagnosed easily." ?
The post-operative care of the ophthalmological patient remains the same as in the past. The major advantage is to the surgeon at the time of operation, and to the patient in that the integrity of surrounding tissues is maintained and the danger of hemorrhage is greatly reduced.
Otolaryngology
At the present time there has been limited use of cryosurgery in the Otolaryngology area. Very favorable results have been seen in the treatment of Angiofibroma, a rare tumor of the nasopharynx. Surgical excisions of this type of tumor resulted in an average blood loss of 1500 mI. with losses up to 4000 mI. not being uncommon. These patients required almost constant observation for repeated hemorrhage and subsequent return to the Operating Room for nasal packing. Replacement transfusions with the possibility of transfusion reaction was one of the many complications.
With the use of Cryosurgery the blood loss is at a minimum, 50 to 80 mI., no packing is required, no bleeding is noted, there are no recurrences, and the patient is generally discharged the day after surgery.
Cryosurgical removal of tonsils is still in the experimental stage. At present it is used only on adults due to the secondary edema which may cause respiratory problems in the small child. The results have shown that the patient is relatively free of pain and discomfort and there is no bleeding. Its greatest use may be in cases where there are blood dyscrasias and clotting abnormalities. Since the small nerve endings are particularly susceptible to cold, the use of anesthesia is not required.
Malignancies
In relation to the use of Cryosurgery of malignant tumors the words of Dr. William Cahan of Memorial Hospital for Cancer and Allied Disease, seem most appropriate: "If one summarized the group of bulky external tumors it can be said that none of these patients' lives has been prolonged, but there was relief of pain, reduction in anemia, and esthetic palliation resulting from dimunition of odor, drainage, and bulk."? The inference for nursing is that these patients continue to need the same comprehensive care as with any extensive surgical procedure for carcinoma, whatever system of the body is affected.
As with Ophthalmology a somewhat different procedure is used in the Cryotherapy of cutaneous malignancy. Copper cylinder discs of varying diameters and surfaces are cooled in two to three minutes submersion in liquid nitrogen to a temperature of -196°C. and then applied to the cutaneous lesion. The procedure is done without anesthesia, and the discomfort is moderate but not severe. No antibiotics or analgesics are used and no dressings are applied after the procedure. Within four to six weeks, complete healing has taken place. The advantages of simplicity, no need for anesthesia, ability to treat more than one lesion at a time and a single treatment procedure adds another effective tool to the treatment of carcinoma."
Neurosurgery
In the field of Neurosurgery the greatest use of Cryogenics is in the area of Cryothalamectomy for Parkinsonism. Dr. Irving S. Cooper of Saint Barnabas Hospital in New York has a series of over two thousand cases where, in 90 per cent of the cases, the patients were completely relieved of tremor and rigidity. Older patients (over 70 years of age) are considered now for this type of procedure since the mortality rate and rate of cerebral hemorrhage has been considerably reduced over other procedures. The patient remains conscious throughout the operation, so that motor and nerve activity can be measured as the procedure progresses. A burr hole is made and the Cryo-probe (cannula) is placed within the thalamus. The procedure is followed by radiographic means to assure correct placement of the probe. The patients are returned to their rooms with a small head dressing, they are ambulated within forty-eight hours, and discharged seven days post-operatively in an ambulatory and independent state free of all symptoms which brought them to the hospital. Supportive nursing care is all that is required. However, observation to note return of symptoms is essential and where recurrence does occur it is usually within two weeks of the initial procedure. The returned symptoms are generally abolished by reinsertion of the probe and enlargement of the original lesion.
The use of the Cryo-probe for deep and superficial brain tumors has also been investigated. With the aid of radioactive brain scans, encephalography, and arteriography, brain lesions are localized and the estimated size and extent can be determined. Whether the procedure is done by trephine opening or exposure of the lesion, it is done under local anesthesia and there is lack of hemorrhage." This safety margin and lack of hemorrhage has markedly reduced the operative ri sk and the postoperative course is uneventful, with discharge from the hospital within two weeks. Since the brain is such a vascular organ, the freezing process simplifies the procedure to a great extent, the time for dissection and cautery is eliminated and the surgeon is free to move quickly and to eliminate unnecessary handling of tissue.
There are again, no special indications or implications in the handling of the post-operative patient who has had a neuro-cryosurgical procedure other than the usual nursing care.
Gynecology
Gynecological indications for the use of Cryosurgery are intractable menorrhagia, polyps, and acute and chronic endocervicitis. In menorrhagia not caused by fibroids, the usual recourse was hysterectomy, as generally no other treatment modality worked. With the introduction of the Cryo-probe into the intrauterine cavity the membrane is destroyed. The results show either complete cessation of bleeding with no further complications, or return to normal menstrual periods without further bleeding problems.
In chronic endocervicitis after cryosurgery, the cervical tissue returns to normal within four to six weeks. The patient has no unusual symptoms while in the hospital. Generally she feels good, there is no odor, no antibiotics required, minimal to moderate serous discharge present, and healing starts within twenty-four hours. After hospital discharge (stay no longer than the usual stay of twenty-four hours for a simple dilatation and curettage), there is a copious amount of vaginal drainage and the patient complains of weakness. This is due to loss of large amounts of potassium in the drainage and is controlled by the addition of bouillon, oranges and bananas to the diet.
The most encouraging results have shown that contrary to other surgical and therapy regimes there is no stenosing of the cervix and the cervix remains competent. Again as in the other aspects of Cryosurgery, there are no specific nursing care problems other than the routine.
Urolog~'
In Urology rapid strides are being made particularly in patients with benign prostatic hypertrophy and carcinoma of the prostate. In many instances the patients are extremely poor surgical risks due to advanced age, and concomitant conditions. The advantages to the patient include much less anesthesia than normally required, minimal bleeding and consequently few if any transfusions required, early ambulation, early resumption of food intake, and complete clearing of urine within twenty-four hours. This procedure has proved to be superior to the transurethral prostatectomy in use today and the formerly used first and second stage prostatectomy.
The nursing care includes keeping the catheter Patent by continuous or intermittent irrigations. On the third or fourth day post-operatively until the seven t h day, topical enzymes are introduced into the bladder to help loosen the necrotic tissue. A.ntibiotics are used pre-and post-operatively and generally the patient does very well. Once again just the use of good nursing care procedures is required.
Conclusion
In conclusion Cryogenic su r ger y can be applicable to the surgical specialities. As technical instrumentation progresses, many more areas will lend them-selves to this new and far-reaching modality.
To the surgeon a tool has been found that in some instances is more effective than the scalpel. Anesthesia is reduced, operative risk is negligible, operative and post-operative hemorrhage is practically a thing of the past, and the instrumentation meets the criteria of safety and simplicity.
To the patient it means the virtual elimination of narcotics and analgesics for pain, odors no longer disturb him, the necessity for intravenous fluids and the risk of transfusion is lessened, and in general a more comfortable and uneventful post-operative course.
To the nurse, the greatest significance is the opportunity to observe and participate in the advances in technology, resulting in simplicity of patient care and the reduction in mortality and morbidity.
